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Conodont element micro-ornamentation – possible origin and interpretation 
Conodonts are considered now as specific group of early Chordata or even Vertebrata. Fifteen 
tooth-like conodont elements of seven morphological types compose the oral apparatus of 
conodonts. The elements demonstrate complex morphology. All the elements bear polygonal 
micro-ornamentation (Ziegler, 1970; Burnett 1988, Conway Morris & Harper 1988, von Bitter & 
Norby 1994; Zhuravlev, 1994; Zhuravlev, 2002 among others). The ornamentation is considered 
as representing imprints of the epithelium cells (Burnett 1988, Conway Morris & Harper 1988, 
von Bitter & Norby 1994). 
 
Variations of micro-ornamentation – inter- and intraspecific 
Pierce & Langenheim (1971) firstly noted relation between cell imprint form and its position on 
conodont element. They described elongated cells distributed along the carina. Burnett (1988) 
suggested close relation between reticulation patterns and texture of epithelial surface texture.  
Prominent inter- and intra-specific variations in shape and size of the cell imprints have been 
observed (Conway Morris & Harper 1988, von Bitter & Norby 1994, Zhuravlev 1994, Zhuravlev 
1997). These variations have been examined at the inter-specific level on a geological time scale 
by Conway Morris and Harper (1988) and interpreted as controlled by genome size. 
Modifications of cell imprint shape on both the intra- and inter-specific levels are linked to 
conodont element relief (Pierce & Langenheim 1970; Budurov 1976, McCracken & Nowlan 
1989, Burnett & Hall, 1992, Zhuravlev 1994). Intraspecific variations in the imprint size have 
been supposedly attributed to varying ecological factors (Zhuravlev 1994, Zhuravlev 1997; 
Zhuravlev, 2001; Zhuravlev et al., 2006). Water temperature was considered as a main the factor 
(Zhuravlev, 2000, 2001).  
 
Aim of this report is to propose possible factors controlling cell imprint sizes (CIS) for the three 
Late Devonian – Early Carboniferous polygnathid species: latest Famennian-Tournaisian 
Polygnathus communis communis Branson et Mehl, Tournaisian Polygnathus purus Voges, and 
Frasnian Polygnathus praepolitus Kononova et al.. Pa elements of these species are 
characterized of smooth platforms, which are useful for measuring of the cell imprints. 
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Measuring of the cell imprint size (CIS) on homological parts of conodont element (anterior 
margin of platform) allows comparing results correctly (Zhuravlev, 2002). 
 
Material and discussion 
Oxygen isotope data from Kozhym River section suggest weak negative correlation between CIS 
of Polygnathus communis communis Branson et Mehl and δ18O, hence probable positive 
correlation between palaeotemperature and CIS (Fig. 1). Palaeotemperatures calculated on the 
basis of Ca/Mg ratio in organogenous calcite from the Kamenka River section and the Izyayu 
River section (Lowermost Carboniferous, Tournaisian; North of Urals) support the same trend in 
CIS for Polygnathus communis communis Branson et Mehl (Fig. 2). 
Palaeotemperature data based on Ca/Mg in brachiopod shells (Cyrtospiriferida) from the Lake 
Ilmen and Petino sections (Upper Devonian, Frasnian, East European Platform) suggest weak 
positive correlation of the palaeotemperature and CIS of Polygnathus praepolitus Kononova et 
al. (Fig. 3). 
 
Thus, available data allow supposing palaeotemperature as a factor affecting CIS in Pa elements 
of Polygnathus. 
Negative correlation between CIS of Polygnathus purus Voges and content of sulphides in the 
host rock has been observed in the Mid-Tournaisian boundary interval in the Konstantinov Creek 
section (Fig. 4). The similar correlation occurs for Polygnathus communis communis in the 
Tournaisian interval of the Izyayu River section. 
 
Proposed model of ecological control on CIS 
Ecological dependencies of the cell sizes are known for recent planktic foraminifers (Hecht, 
1976) and some ancient fishes (Conway Morris & Harper, 1988). 
The maximum cell sizes are characteristic of optimal environmental conditions (see e.g. Hecht, 
1976). Thus, one can supposes that decreasing in CIS in the conodonts marks disturbance in 
water temperature or/and oxygen content (normal salinity is presumed on the basis of occurrence 
of echinoderms in the sediments studied). 
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Fig. 2. CIS versus palaeotemperature for Polygnathus communis communis.
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Fig. 3. CIS vesus palaeotemperature for the Frasnian .Polygnathus praepolitus
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Fig. 4. CIS versus sulphide content for Polygnathus purus (Konstantinov Creek 
section, Tournaisian) 
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